Validation of respiratory safety pharmacology models: conscious and anesthetized beagle dogs.
Installation, operation and performance qualifications were performed on a test system for respiratory monitoring. For performance qualification, conscious dogs received saline (0.2 mL/kg, iv, n=12), albuterol (100 microg/kg, inhalation, n=5), methacholine (2.0 and 8.0 microg/kg, iv, n=8) and remifentanil (4.0 microg/kg, iv, n=7). Following anesthesia with propofol infusion, dogs received saline (iv, n=15), albuterol (100 microg/kg, inhalation, n=8), methacholine (8.0 microg/kg, iv, n=8), remifentanil (4.0 microg/kg, iv, n=7), and cholecystokinine tetrapeptide (CCK-4) (10 microg/kg, iv, n=7) and were exposed to hypoxic gas mixture (10% oxygen) (n=12). Saline had no significant respiratory effect. Albuterol increased tidal volume (TV) (+28%, p<0.05) and minute ventilation (MV) (+96%, p<0.01) in conscious dogs. In anesthetized dogs, MV was significantly increased (+23%, p<0.05) but the difference was not statistically significant for TV and respiratory rate (RR). Methacholine at 2.0 microg/kg increased MV (+45%, p<0.01) in conscious animals while 8.0 microg/kg increased RR (+66%, p<0.01), TV (+24%, p<0.05) and MV (+88%, p<0.05). In anesthetized dogs, methacholine increased RR (+51%, p<0.05), MV (+34%, p<0.05), lung elastance (+36.9%, p<0.01), and resistance (+45.8%, p<0.01). Remifentanil decreased MV in conscious dogs (-68%, p<0.01) while transient apnea was observed in all anesthetized dogs. CCK-4 increased RR (+328%, p<0.01) and MV (+127%, p<0.05) and decreased TV (-58%, p<0.01). Exposure to hypoxic gas mixture increased MV and RR (p<0.01). Baseline MV was lower (p<0.05) in anesthetized than in conscious dogs. Arterial blood gas values, particularly SaO(2), presented a limited sensitivity to detect any ventilation disturbance, but allowed confirmation of both ventilatory compensatory phenomenon (when present) and initial pharmacologic drug effect. These results also highlight the greater sensitivity of the conscious model when compared to anesthetized dogs.